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(54) POLYSULFONE RESIN COMPOSITION AND UTENSIL MADE THEREFROM FOR 
MEDICAL AND MEDICINAL USE 

(57)Abstract: 

PURPOSE: To obtain a highly hygienic resin composition by forming a mixture or alloy 
containing at least one elastomer based on an isobuthylene/isoprene copolymer and at least 
one polysulfone resin. 

CONSTITUTION: An isobutylene/isoprene copolymer rubber (referred to as MR hereinafter), a 
rubber based on an isobutylene/isoprene copolymer, such as a chlorinated MR, a polysulfone 
resin consisting of repeating units represented by the formula (ph-S02-ph-S-)n (wherein (n) is 
2 to 1 ,000; and ph is phenyl or phenylene), a vulcanizing agent such as sulfur, an organic 
peroxide or zinc oxide, a vulcanization accelerator, and a processing aid such as 
microcrystalline wax are mixed each in a prescribed amount. The mixture is kneaded by, e.g. 
a twin-screw extruder at about 120-380°C to give the objective composition comprising a 
mixture or alloy containing 99-1 wt.% polysulfone resin and 1-99wt.% elastomer based on an 
isobutylene/isoprene copolymer. This composition is used for utensils for medical and 
medicinal uses, as a stopper body, an injector, a transfusion set, etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polysulfone system resin constituent which comes to contain an isobutylene- 
isoprene copolymerization system elastic body and polysulfone system resin. 
[Claim 2] The polysulfone system resin constituent according to claim 1 which comes to contain 
99-1% of the weight more than per sort of an isobutylene-isoprene copolymerization system 
elastic body, and 1 - 99% of the weight more than per sort of polysulfone system resin. 
[Claim 3] The polysulfone system resin constituent according to claim 1 or 2 characterized by 
being the mixture or the alloy ghost of one or more sorts of an isobutylene-isoprene 
copolymerization system elastic body, and polysulfone system resin which comes to contain one 
or more sorts. 

[Claim 4] Polysulfone system resin is n (-Ph-S02-Ph-S-). It is the polysulfone system resin 
constituent according to claim 1 to 3 characterized by being what makes it a unit repeatedly 
[however, for n to mean the integer of 2-1000]. 

[Claim 5] Polysulfone system resin is n (-Ph-S02-Ph-0-). It is the polysulfone system resin 
constituent according to claim 1 to 4 characterized by being what makes it a imit repeatedly 
[however, for n to mean the integer of 2-1000]. 

[Claim 6] The polysulfone system resin constituent according to claim 1 to 5 characterized by an 
isobutylene-isoprene copolymerization system elastic body containing isobutylene-isoprene 
copolymerization rubber, chlorination isobutylene-isoprene copolymerization rubber, 
bromination isobutylene-isoprene copolymerization rubber, or isobutylene-isoprene- 
divinylbenzene copolymerization rubber. 

[Claim 7] the medical application which consists of a polysulfone system resin constituent which 
comes to contain an isobutylene-isoprene copolymerization system elastic body according to 
claim 1 to 6 and polysulfone system resin, and drugs ~ an appliance ~ an implement. 
[Claim 8] medical application and drugs — an appliance — the medical application according to 
claim 7 characterized by an implement being a plug, and drugs - an appliance ~ an implement. 
[Claim 9] medical application and drugs ~ an appliance - the medical application according to 
claim 7 characterized by an implement being a syringe, an infusion set, or a container, and drugs 
— an appliance — an implement. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the medical application which health nature of this invention is high, for 
example, uses as instrument ingredients, such as a container, and consists of the suitable new 
polysulfone system resin constituent for a mothball and this constituent of those contents, and 
drugs " an appliance - it is related with an implement. 
[0002] 

[Description of the Prior Art] About medical application and the instrument for drugs, the class, 
the engine performance, quality, the trial item, the examining method, the value of standard, etc. 
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are set to the Pharmaceutical Affairs Law, a Japanese pharmacopoeia, and Notice of the Ministry 
of Health and Welfare. The product with which the iatrotechnique applied the various values of 
standard as a want matter to each item, an aforementioned approach, and an aforementioned 
mmieric value further in the ever-advancing time is manufactured like today, 
[0003] The transparent raw material used for medical application and drugs is mainly a glass 
product, and came as an instrument combining the Plastic solid which uses natural rubber as a 
raw material as an elasticity elastic body for being able to come, and it being alike, for example, 
sealing, however, recent years — synthetic resin and synthetic rubber — medical application and 
drugs — an appliance — it inquires as a raw material of an implement and marketing is also 
carried out. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, the medical application and drugs which 
are conventionally used widely ~ an appliance - there are the following properties and troubles 
about an implement raw material. Plasticizers, such as stabilizers, such as for example, a tin 
system added by resin, cadmium, and a zinc salt double salt compoxmd, and dioctyl phthalate, 
dioctyl adipate, tricresyl phosphate, etc. should elute and pollute a polyvinyl chloride 
(abbreviated name PVC) in drugs and a drug solution. Environmental destruction may be caused 
when the resin product other than the PVC raw material monomer remaining in resin is 
discarded. The product with polyethylene (abbreviated name PE) made [ with a product ] from it 
because softening temperature is low serves as an instrument which cannot carry out high- 
pressure steam sterilization. Pasteurization is difficult although high-pressure steam sterilization 
can do polypropylene (abbreviated name PP). There is a report which denaturalized, made resin 
transparence and used it as medical-application raw material (JP,3-163144,A, said 3-28246 each 
number official report). Although PE and PP are comparatively excellent in the permeability- 
proof over moisture and humidity, gas cutoff nature, such as oxygen and carbon dioxide gas, is 
bad, and a content drug has the problem oxidized and discolored. As an approach of improving 
the fault of such PE and PP [ whether ethylene and the saponification object (abbreviated name 
EVOH) of a vinyl acetate copolymerization component are mixed with PE and PP, and ] or 
making it the package object which carried out the laminating to PE, PP, and EVOH is proposed 
(for example, "package film — ) practical use thermal-resistance :plastics age of a shaping 
container and a bottle No. 6 (1992) "high barrier multilayer plastic envelope: Pharmaceutical 
factory vol.6, No. 12 (1986)", "The gas barrier nature container of plastics, the gas barrier nature 
of plastics, and container shaping approachrhood packaging vol.32-No.3", "high gas barrier 
nature wrapping : Plastics vol.38, No.5" (1987), The application and the actual condition to 
"barrier nature resin container : Plastics vol.27, No.5" (1977), "barrier nature composite material 
and PVDC : KOMPA tech vol.15, No.l" (1987), Barrier resin which functionalizes "packing 
material : KOMPA tech vol. 17, No.6(1989)", The "latest functional wrapping : Industrial 
ingredient vol.37. No. 14(1989)", The trend of the "latest functional container: Since water 
absorption and hygroscopicity of EVOH are very strong, when humidity and moisture live [ 
science, industrial vol.6 1-4 (1987)", etc. ] together at the time of high-pressure steam sterilization 
etc., it has the fault that gas electric shielding validity, such as oxygen and air, is very weak. 
Although a glass raw material is a raw material excellent in a heatproof, an acid-proof history, 
transparency, etc., there is a trouble that the alkali generated fi:om a glass firont face and the 
particle which exfoliates fi-om glass pollute a chemical and a drug solution. There are problems, 
such as an offensive odor and formaldehyde generating, from the resin of polyphenylene ether 
resin (abbreviated name PFE), polyethylene terephthalate (abbreviated name PET), polybutylene 
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terephthalate (abbreviated name PBT), and a polycarbonate (abbreviated name PC). In case 
natural rubber (abbreviated name NR) and the polyisoprene rubber (abbreviated name IR) of 
synthetic rubber, butadiene rubber (abbreviated name BR), styrene butadiene rubber (abbreviated 
name SBR), nitrile rubber (abbreviated name NBR), isobutylene isoprene rubber (abbreviated 
name IIR), halogenation isobutylene isoprene rubber (BUR, CIIR), etc. are used for medical 
application and drugs, they have the trouble that the vulcanizing agent, vulcanization accelerator, 
and reinforcing agent which vulcanize rubber cause elution, exfoliation, etc., and pollute a 
chemical and a drug solution, this invention persons have proposed the rubber goods (JP,5- 
43740,B) which already blended the polyethylene of ultrahigh molecular weight with IR, BR, 
and SBR, and the rubber goods (JP,4-213347,A) which combined the special vulcanizing agent 
with IIR. the medical application and drugs using the new raw material with which this invention 
canceled the fault of elegance conventionally - an appliance ~ the medical application which 
consists of the new polysulfone system resin constituent and new it which especially health 
nature is high, it uses for instruments, such as a container, and there are no pollutant elution, 
exfoliation, etc. to contents for the purpose of offer of an implement, and were suitable for the 
mothball of contents, and drugs — an appliance ~ it has the intention of an implement. 
[0005] 

[Means for Solving the Problem] This invention offers the polysulfone system resin constituent 
which comes to contain an isobutylene-isoprene copolymerization system elastic body and 
polysulfone system resin as The means for solving a technical problem. As a desirable mode in 
this invention, the polysulfone system resin constituent which is the mixture or the alloy ghost of 
one or more sorts of an isobutylene-isoprene copolymerization system elastic body and 
polysulfone system resin which comes to contain one or more sorts is mentioned especially, 
moreover — as the especially desirable mode in this invention — this polysulfone system resin — 
n (-Ph-S02-Ph-S-) The thing which makes it a unit repeatedly [however, for n to mean the 
integer of 2-1000], or (-Ph-SO2-Ph-0-) n what makes it a unit repeatedly [however, for n to mean 
the integer of 2-1000] — it comes out and a certain thing is mentioned, the medical application 
which consists of a polysulfone system resin constituent with which this invention comes to 
contain the isobutylene-isoprene copolymerization system elastic body and polysulfone system 
resin of this invention further described above, and drugs — an appliance — an implement is 
offered. A plug is especially mentioned as a desirable mode of the medical application of this 
invention, and the instrument for drugs, furthermore, the medical application of this invention 
and drugs — an appliance ~ it is also an especially desirable mode that an implement is a syringe, 
an infusion set, or a container. 
[0006] 

[Function] The isobutylene-isoprene copolymerization system elastic body (it may abbreviate to 
an IIR elastic body hereafter) concerning this invention Isobutylene-isoprene copolymerization 
rubber (IIR), the rubber which made chlorine react to isobutylene-isoprene copolymerization 
rubber (CIIR), The rubber which made the bromine react to isobutylene-isoprene 
copolymerization rubber (BUR), It is the generic name of isobutylene-isoprene-divinylbenzene 
copolymerization rubber (abbreviated name DVIIR). It is the elastic body which comes to 
vulcanize IIR, CIIR, BUR, and DVIIR using one or more sorts chosen from a vulcanizing agent, 
for example, sulfur, a zinc white, magnesium, an amine compound, organic peroxide, a 
MAIMIDO compound, etc. 

[0007] the IIR elastic body concerning this invention — 4.5 or less % of the weight of isoprene 
radical contents, and average molecular weight 10,000-650,000 For example, the 100 weight 

PubrnNo.: JP 07-157610 Publ'nDate: 20.06.1995 

3 

SSL-DOCSl I472378vl 



PubrnNo.: JP 07-157610 PubrnDate: 20.06.1995 



sections of IIR are received, it is - Sulfur, for example, t-butylperoxy isopropyl, n-butyl -4, 4- 
screw (t-butyl peroxide) valerate, Organic peroxide, such as 1 and 1-JI (t-butylperoxy) 3 and 3 
and a 5-trimethyl cyclohexane, For example, maleimide, such as N and N'-m-phenylene 
bismaleimide A vulcanizing agent and dipentamethylenethiuramtetrasulfide, such as a zinc 
white. It can manufacture with the well-known means of vulcanizing vulcanization accelerators, 
such as zinc diethyldithiocarbamate, tetramethylthiurammonosulfide, and 
tetramethylthiuramdisulfide, 0.5-2 weight section, in addition by carrying out heating 
application of pressure, for example. 

[0008] The elastic body of BUR and CIIR concerning this invention can be manufactured by 
carrying out 1-5 weight section addition, and heating and pressurizing vulcanizing agents, such 
as a zinc white and magnesium oxide, for example, the organic amine compound which has an 
amino group and a carboxyl group in intramolecular, the same vulcanization accelerator as the 
case of said IIR elastic body, etc. to the 100 weight sections of BUR and CIIR. 
[0009] The elastic body of DVIIR concerning this invention can be manufactured by carrying out 
0.5-2 weight section combination, heating and pressurizing the same organic peroxide as the 
elastic body of IIR, and a case, and vulcanizing it to the DVIIRIOO weight section. 
[0010] As preparation of vulcanization of the elastic body concerning this invention, and the 
resin constituent of this invention, and the concrete technique of shaping from this constituent 
After mixing the various above compoimding agents beforehand to crude rubber, it pressurizes at 
160-220 degrees C with an internal mixer or a mixed extruding machine. After performing 
dynamic vulcanization to heat, it can mix to polysulfone resin or mixing, the approach of alloy- 
izing, or the approach of blending the vulcanization accelerator other than a vulcanizing agent, 
blending a polysulfone acid fiirther, and carrying out shaping vulcanization within metal mold 
can be adopted. 

[001 1] The polysulfone system resin concerning this invention is resin of the super- 
macromolecule object which used association with an aromatic series system hydrocarbon group 
and a sulfonyl group (-S02-) as the principal component. A phenyl group and a phenylene group 
are mentioned as this aromatic hydrocarbon radical. The phenyl group or phenylene group 
combined with one sulfonyl group has one case and 2-7 things, and when it is the latter, they is a 
biphenyl radical, a bis-phenyl alkane radical, a triphenyl radical, etc. Moreover, the polysulfone 
system resin of this invention can have low-grade alkyl groups other than a phenyl group, a 
phenylene group, or a sulfonyl group, such as an oxy-radical (-0-), a thio radical (-S-), a 
carbonyl group (-CO-), and a methyl group, as a constituent. 

[0012] The example of the repeat unit of the polysulfone system resin concerning this invention 
is given to below. In the following example a-w, a code means as follows. Ph: — phenyl group or 
phenylene group, and -S02-: — a sulfonyl group, a -0-:oxy-radical, a -S-:thio radical, a -CO- 
xarbonyl group, and a CH3-:methyl group, n: Integer a of 2-1000 : () [ -Ph-S02 ] -) ~ nb:(-Ph- 
S02-Ph-) nc:(-Ph-S02-Ph-Ph-S02-Ph) nd:(-Ph-S02-Ph-Ph-Ph-S02-Ph) ne: () [ -Ph-S02-Ph-Ph- 
Ph-S02 ] -) - nf:(-Ph-S02-Ph-0-) ng:(-Ph-S02-Ph-S02-Ph-0-) nh:(-Ph-S02-Ph-S02-Ph-0-Ph- 
0-) ni: 0 [ -Ph-S02-Ph-PhS02 ] - Ph-0-nj:(-Ph-S02-Ph-Ph-S02-Ph-0-Ph-0-) nk:(-Ph-S02-Ph- 
Ph-S02-Ph-0-Ph-Ph-0-) nl:(-Ph-S02-Ph-Ph-0-Ph-0-) nm : Q [ -Ph-S02 ] - Ph-O-Ph-O-Ph-O- 
nn:(-Ph-S02-Ph-0-Ph-Ph-0-) no:(-Ph-S02-Ph-CH2-Ph-S02-Ph-0-) np:[-Ph-S02-Ph-Ph-0-Ph- 
C 0 [ CH3 ] -Ph-0-]nq:[-Ph-S02 (CH3) - Ph-0-Ph-C(Ph) (Ph)-Ph.0-]nr:(-Ph-S02-Ph-S-) ns:(- 
Ph-S02-Ph-0-Ph-C0-Ph-0 -) nt:(-Ph-S02-Ph-0-Ph-0-) nu:[-Ph-S02 - Ph-O-Ph-C (CH3) () [ 
CH3 ] -Ph-0-:[ ]nv:(-Ph-Ph-S02-Ph-Ph-S02-Ph-0-) nw] [-(CH3) (CH3)-Ph-S02-Ph(CH3) 
(CH3)-0-Ph-C0-Ph-0-] n [0013] The polysulfone system resin concerning this invention is a 
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polymer which uses as a principal component a repeat unit which was described above. A 
conventionally well-known technique, for example, JP,45-213183 - said - 46-21458 - said - 
47-617 - said - 53-25879 - said - 56-2091 - said - 61-12930 and JP,52-96700,A ~ said ~ 53- 
10696 - said - 59-12930 - said - 63-21030 - said - 63-243128 - JP,1-315422,A - said - 1- 
318040 ~ said - 3-41 120 - said - 3-95200 - said ~ a polymerization is carried out with the 
technique indicated by 4-335030, said 5-9453 each number official report, etc, and it can 
manufacture, average molecular weight of this polysulfone system resin 5,000-950,000 it is ~ 
many carrying-out [ using an alkaline catalyst ]-in polar organic solvent-polymerization of this 
resin approaches are adopted. However, as for the polysulfone system resin used for this 
invention, what repeated solvent washing, warm water washing, etc. and removed a raw material 
compound, the oligomer of low molecular weight, an inorganic compound (many are NaCl), etc. 
as much as possible is desirable. Various kinds of well-known techniques are applicable to the 
purification means of such this polysulfone system resin. It is tough nature, high intensity, 
thermal resistance, KUREBU-proof nature, and abrasion resistance, and the polysulfone acid 
system resin concerning this invention is resin of a frank color and transparency, it has the 
resistance excellent also in an acid, alkali, and salting in liquid, and can also bear the high 
temperature service in the inside of a detergent and a hydrocarbon, furthermore ~ since it has the 
property that it can be repeatedly equal also to 130 degrees C and the autoclave sterilization for 
30 minutes with steam-proof and hot water resistance — medical application and drugs ~ an 
appliance -- it uses for an implement and is dramatically advantageous. 

[0014] In addition, what added the stabilizer of the amount of macromolecules comparatively as 
polysulfone acid resin of this invention is desirable. As such a stabilizer, for example Tetrakis 
[methylene (3, 5-G t-butyl-4-hydroxyphenyl) propionate] methane:trade name IRUGA NOx 
1010 (Ciba-Geigy make), Triethylene glycol-bis-3-(2-t-butyl-4-hydroxy-5-methylphenyl) 
propionate : Trade name IRUGA NOx 245 (Ciba-Geigy make). Screw (2, 6-G t-butyl-4- 
methylphenyl) PENTA ERIS toll diphosphite : Trade name ADEO stub PEP-36 (product made 
from Asahi Electrification), It is desirable for N and N'-m-phenylene bismaleimide, a tocopherol, 
etc. to be mentioned and to carry out 0.01-0.5 weight section addition of these one or more kinds 
to this polysulfone acid resin 100 weight section. 

[0015] The constituent of this invention comes to contain the above-mentioned IIR elastic body 
and polysulfone system resin. Moreover, this IIR elastic body and polysulfone system resin can 
also blend one or more sorts respectively. Polysulfone acid system resin is preferably blended in 
95 - 5% of the weight of the range 99 to 1% of the weight to an IIR elastic body, this blending 
ratio of coal - medical application and drugs ~ an appliance ~ it is desirable to choose 
corresponding to the class of implement and the hard and soft degree suitable for that instrument. 
For example, when applying as an instrument plug for medical application and drugs, it is 
desirable to carry out 5-40 weight section combination of the polysulfone acid system resin to 
the IIR elastic body 100 weight section. It is 5 - 30 weight section especially preferably. This is 
because the physical characteristic as a plug, for example, the physical characteristic needed in 
the case of injection needling, will be lacked under in 5 weight sections when it cannot acquire to 
the desired end, suitable property, for example, elasticity, but 40 weight sections are exceeded, 
moreover, medical application and drugs ~ an appliance ~ the elastic body chosen from BUR, 
CIIR, and DVIIR to the polysulfone acid 100 weight section when using it for the body of a 
container of an implement etc. ~ the 2-100 weight section - desirable — 5 - 50 weight section ~ 
mixing — or it alloy-izes. the resin object of thermal resistance and high elasticity ~ becoming ~ 
a medical-application instrument and drugs — an appliance — as an implement, thermal resistance 
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is high, therefore serves as the container and instrument which repeat heat sterilization, high 
voltage auto KUREBU sterilization, and ethyleneoxide sterilization, and can perform them. 
Therefore, it fabricates and is suitable for the instrument for an operation, a syringe, a syringe- 
cum-a container, etc. Moreover, it could be made the film, and could use for raw materials, such 
as bags for infusion solutions, and it became clear that it could use suitable for the preservation 
container of the high TARORI transfusions containing grape sugar and amino acid etc. In this 
film shaping, it is desirable to mix processing aid, a graft copolymer, etc. to the constituent of 
this invention. 

[0016] The constituent which consists of the IIR elastic body and polysulfone resin of this 
invention as mentioned above may be mixture, and can also be made into an alloy ghost. 
Moreover, processing aid can be added in order to make the workability of mixture and an alloy 
ghost, and a moldability good. As such processing aid, for example Higher-fatty-acids:, for 
example, arachin acid, Metal soap:, for example, zinc stearate, calcium stearates, such as behenic 
acid. Fatty-acid amides:, for example, styrene bis-stearyl amides, such as an aluminum stearate 
salt. Ethylene bis-oleic amide, a behenic acid amide, octadecanamide, etc.. Higher-fatty-acid 
ester:, for example, long-chain-fatty-acid ester of 20-24 carbon numbers. Wax:, for example, a 
micro crystallin wax, such as a sorbitan fatty acid ester The amount polyethylene of giant 
molecules, alcohols of 16-18 carbon numbers, such as polyethylene wax. One or more kinds, 
such as silicone oils, below 10 weight sections, a graft copolymer, a block copolymer (for 
example, the hydrogenation object of a styrene-butadiene-rubber-block copolymer and this 
copolymer — ) A poly dimethylsiloxane-polyethylene oxide block copolymer, an ethylene- 
glycidyl methacrylate graft copolymer etc. - etc. ~ from ~ by blending one or more kinds 
chosen below 20 weight sections, it can consider as a very uniform alloy ghost, and workability 
can be improved. 

[0017] As a means to mix and knead the IIR elastic body and polysulfone system resin 
concerning this invention, and to alloy-ize them, conventionally, using well-known equipment, 
for example, an internal mixer, one shaft, or a twin screw extruder, it can carry out at the 
temperatxire of 120-380 degrees C, and becomes uniform mixture and an alloy ghost, moreover ~ 
as it is - extrusion molding - carrying out - medical application and drugs - an appliance - it 
can also consider as an implement, the medical application concerning this invention, and drugs - 
- an appliance - the product fabricated as an implement - each - 48. test for rubber closure for 
aqueous infusions of a Japanese pharmacopoeia (the 12th amendment), the plastic envelope 
examining method for 49. infusion solutions, and Notice of the Ministry of Health and Welfare 
No. 301 - said ~ No. 413 ~ said ~ the medical application which suits No. 442, and drugs — an 
appliance - it is an implement and can consider as a syringe, a syringe-cum-a container, and an 
infusion set instrument. Moreover, it becomes drugs and the container which has the outstanding 
description that the quality can be held for a content chemical over a long period of time as a 
container of a drug solution. 
[0018] 

[Example] Hereafter, although an example explains this invention to a detail, this invention is not 
limited to these. 

[Polymerization: 1 which is the Pol sulfonic acid] NaHS(47 % of the weight of concentration) 
358g, NaOH(48 % of the weight of concentration) 225g, CH3 COONal23g, Na2 C03 19g, and 
N-methyl pyrrolidone 2376g are taught to a 10,000ml autoclave, and it agitates at the 
temperature of 130 degrees C for 3 hours, passing nitrogen gas. After cooling the mixture at 70 
degrees C, it mixes agitating N-methyl pyrrolidones 297g and 4 and 4-dichloro diphenylsulfone 
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878,5g mixture in this reactant, it heats at the temperature of 260 degrees C for 4 hours, and a 
polymerization is performed, next — while cooling agitating to 120 degrees C with 1-degree-C 
speed for /and agitating in 9g [ of acetic acids ], and N-methyl pyrrolidone 2583g ~ gradual - 
slushing - a polymer - a particle after making it deposit as powdered and carrying out a ** 
exception - 1500ml of 70-degree C warm water - washing - it washes in methanol 1000ml 
further. It is IRUGA NOx 1010 to the obtained polymer 100 weight section. It dries in a vacuum 
after adding the 0.1 weight sections. It was the amount of resin of 632g and glass transition 
temperature of 192 degrees C which were obtained. The repeat unit of this resin was n (-Ph-S02- 
Ph-S-) r, i.e., the above mentioned repeat unit, in light yellow transparence. This resin is 
abbreviated to Resin r. 

[0019] The [examples 1-3 and the example 1 of a comparison, and 2] IIR[trade name The 2.0- 
mol % and ML 1+8 100 ** 42] 100 weight section is received whenever [ JSR Butyl 365, Japan 
Synthetic Rubber Co., Ltd. make, and partial saturation ]. the ratio (the section in a table means 
the weight section) which shows polysulfone resin r obtained above in the following table 1 - 
blending an internal mixer and a twin screw extruder - kneading - 2 rolls - ****(ing) - 
combination ~ the groimd was created. 
[0020] 
[A table 1] 



[0021] ** of the above-mentioned table 1 - ** are as follows. 

** PE : low density polyethylene, show REXX M222, the Showa Denko K.K. make, 92 degrees 
C of softening temperatures. 

** Bulking agent : trade name Whitetex: Southern Product made fi-om Clay. 
** 2, the 5-dimethyl -2, 5-JI (t-butylperoxy) hexane. 
** N and N'-m-phenylene bismaleimide. 

** Micro crystallin wax (melting point of 1 10 degrees F, NIPPON SEIRO CO., LTD. make). 
** gamma-mercaptotrimethoxysilane : Nippon Unicar make A- 189 (trade name). 
[0022] the combination obtained above - the ground with an oscillating disk rheometer (O. it 
being called R.R. for short) testing machine Society of Rubber Industry, Japan - VOL.40 (1967) 

- p874 and ASTM D-2705 and SRIS 3102 A minute angle oscillation (torsional oscillation) of 
an oscillating-type vulcanization trial [revolution reciprocating motion is given, the - 
corresponding — stress - torque value measuring - torque — a peak price — (- c -) 

— asking - this torque — the minimum value — (— b ~) ~ a difference ~ asking - ] - carrying 
out - the result - a table 2 - collecting - being shown . 
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[0023] 
[A table 2] 



[0024] Since an example 1 has the difference of torque value [(c)-(b)] larger than the ground of 
the example 1 of a comparison, and the example 2 of a comparison and hardness is also large as 
shown in a table 2, it turns out that rubber is a high elasticity object. Moreover, in the example 2 
which increased the quantity of Resin A, and the example 3 which added the silane coupling 
agent, the addition effectiveness shows torque value higher than an example 1 and Hs value, 
respectively. 

[0025] next, it obtained above ~ each ~ the rubber stopper for drugs shown in drawing 1 was 
fabricated by the vulcanization condition:temperature of 170 degrees C, and : during 10 minutes 
using the ground. In addition, a carboy 2 is capped with a rubber stopper 1, the condition that the 
aluminium cap 4 wound and fastened is shown, in 3, drawing 1 is the outline sectional view of 
one example which applied this rubber stopper to the carboy, and, as for drugs and 5, 7 shows [ 
needle admission into a club and 6 show a head space, and ] a hypodermic needle. The special 
health trial which the examining methods and this invention persons of the 12th amendment 
Japanese pharmacopoeia are using about each rubber stopper was performed. The result is shown 
in a table 3 and a table 4. A special health trial is performed as follows. 
[0026] The other special amoimts of health trial particles (trial of the particle weight generated 
from a rubber stopper); ten rubber stoppers are put in into a hard-glass bottle, it vibrates on a 
package with a film and 300ml of non-**** and container opening are vibrated for 20 seconds 
with 2 revolutions-per-second extent by hand. After putting after that for 1 hour, the number of 
an underwater particle is measured with an optical electric shielding mold automatic particle 
measuring instrument (product made from HIAC). In addition, since existence of the particle 5 
micrometers or more in a parenteral solution causes the problem of blockading a blood vessel, it 
serves as a critical item. 

[0027] Exfoliation of a rubber fragment (Fragmentation); 5ml of water is put into the bottle 
(10ml capacity) of the configuration shown in drawing 1 as 2, a rubber stopper 1 is capped, and 
then an aluminium cap 4 is rolled and fastened. 2ml water is put into the glass syringe which 
attached the trial needle [22G (0.70x32mm)], and the needle admission into a club 5 of a rubber 
stopper is made to penetrate this 20 times. A hypodermic needle is drawn out after pouring in the 
water in a glass syringe into a bottle at the time of the 20th penetration. After vibrating the inside 

Publ'nNo.: JP 07-157610 Pubi'nDate: 20.06.1995 

8 

SSL-DOCSl 1472378vl 



PubrnNo.: JP 07-157610 PubrnDate: 20.06.1995 



of a bottle, a rubber stopper is removed, content liquid is filtered and the rubber piece number on 
a filter paper is counted. Although an exam method is what improved the approach of the British 
standard 3263 (it abbreviates to BS) and the specification of BS is three or less rubber pieces, 
less than two pieces are demanded in this current this industry. 

[0028] Drug solution leakage; 500ml of water is put into the bottle 2 of drawing 1 , a rubber 
stopper 1 is capped, and an alimiinixmi cap 4 is rolled and fastened. Leave it for 1 hour, running 
through with the rocket needle 7 (the JMS nature No. 200, rocket needle with an infusion set) 
from the needle admission into a club 5 of the rubber stopper after heating this for 30 minutes at 
121 degrees C within a container, and maintaining a bottle at a handstand condition, then stab 
v^th a vent wire, 400ml of water in a bottle is made to flow out, the liquid spill at drawing and 
this time (ml) is observed for the rocket needle from a rubber stopper at this event, and it 
measures. 

[0029] Water repellence (Water repellency); 500ml of distilled water is put into the bottle 2 of 
drawing 1 , a rubber stopper 1 is capped, and an aluminium cap 4 is rolled and fastened. Next, a 
bottle wall is observed, after putting into a proof-pressure heating container, steaming for 30 
minutes at the temperature of 121 degrees C and leaving it in a room temperature for 24 hours. 
What does not accept waterdrop at this time is considered as acceptance. 
[0030] Injection needling resistance-force trial (Determination of penetrability); the force in case 
a hypodermic needle 7 (21. the S.W.G. outer diameter of 0.81mm, die length of 38mm) 
penetrates a rubber stopper the rate for 20cm/is measured with a measurement machine (tension 
form spreading tension testing machine), and it considers as acceptance by 0.5 kg. An exam is 
amelioration of the trial to which BS is equivalent. BS value of standard passes by lOOOg or less. 
[0031] 8ml of brine solutions is put in 2% of the weight into the carboy of the steam permeability 
test chart 1 , a rubber stopper 1 is capped, and an aluminium cap 4 is rolled and fastened further. 
Change of weight is measured after preservation for six months at a room temperature in the 
desiccator into which silica gel was put for this glass bottle, and the amount of steam 
transparency of a rubber stopper (g) is measured. The five averages are taken and Ig or less is 
considered as acceptance. It is this invention persons' independence specification testing. 
[0032] 8ml of brine solutions is put in 2% of the weight into the carboy 2 of gas-constituents trial 
drawing 1 in a head space, a rubber stopper 1 is capped, and an aluminium cap 4 is rolled and 
fastened ftirther. It is left for about 10 hours, after carrying out steamy heating of this carboy for 
60 minutes at the temperature of 121**1 degree C with a proof-pressure container. Next, gas 5ml 
of the head space 6 in a bottle is extracted in the syringe for gas, and this is measured in gas 
chromatography. Column: See the existence of the peak of a part for 101 (180-200 mesh WHP) 
and carrier gas helium50ml/, and 10%OV-temperature [ colxmin / of 100-200 degrees C (4 
degree-C temperature up / A part for If) ] **, and size. An exam is a trial which investigates the 
ultralow volume generation of gas by the rubber and the compounding agent which have been a 
problem in recent years. 

[0033] Alkali-proof solution trial; ten rubber stoppers are put into an alkali-proof container, and 
it is sodium carbonate 0.5 of the amoimt of 10 times of rubber stopper weight. After adding a 
weight % solution, this rubber stopper is capped, and an aluminium cap is rolled and fastened. 
Next, steamy heating is carried out for 30 minutes at the temperature of 121 degrees C with a 
high pressure vessel. Except for the rubber stopper after neglect and cooling, the wavelength of 
430nm and the permeability of a 650nm visible region are measured for test fluid in a quartz cell 
to a room temperature. 95% or more is considered as acceptance, the fundamental trial whose 
exam examines the relation between rubber and a drug solution ~ the rubber goods with low 
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permeability ~ adoption ~ it is unsuitable. 

[0034] Water absorption test; the rubber goods which carried out bridge formation shaping are 
dried by temperature the ordinary pressure of 105 degrees C for 3 hours. Next, it is the weight 
(A) after about 1-hour neglect in the desiccator containing a desiccating agent. It weighs 
precisely. Next, it dips into the purified water of the amount of 10 times of this rubber stopper, 
and steamy heating is carried out for 30 minutes the temperature of 121**1 degree C within a 
proof-pressure container as it is. After cooling, only a rubber stopper is left for 30 minutes in a 
desiccator, surface water is taken, and it is the weight at that time (B). It weighs precisely, and 
asks for (([(B)-(A)/(A)] xlOO) %), and 2 or less % of the weight is considered as acceptance. 
[0035] The adsorption test of a drug solution; nitric-acid iso SORUBITO (the medicine for 
ischemic heart disease, the melting point of 72 degrees C, product made from Japanese-made 
medicine) was diluted with the physiological saline, and as 0.040 % of the weight, 3ml of this 
liquid was put into the 10ml bottle 2 at accuracy, the rubber stopper was capped, the aluminium 
cap was rolled, and it was left in the state of the handstand in total for 24 hours. This is applied to 
a high-speed liquid chromatograph (product made from HLPC), the amount of nitric-acid iso 
SORUBITO is measured and the loss in quantity which adsorbed is obtained. Column: 
FINEPAK SILC18 (a trade name, Jasco make), a mobile-phase methanol: Water = 7:3 and 1ml [ 
of the rates of flow ] a part for /, detector UVIDECIOO-IV (a trade name, the Jasco make, 
220nm) 
[0036] 
[A table 3] 



[0037] 
[A table 4] 
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[0038] As shown in a table 3 and a table 4, all this invention articles conform to the value of 
standard of the 12th amendment Japanese pharmacopoeia. In addition to it, it turns out that they 
are the container which can respond to the newest drugs, and the outstanding rubber stopper 
which can also suit the special independence trial item as an instrument. On the other hand, the 
product of the examples 1 and 2 of a comparison shows the result which poses a problem in 
several items, such as pH, a residue on evaporation, and the amount of particles. 
[0039] [Example 4] The BIIR(product [ made from EXXON CHEMICAL ], MLl+8 125 degree- 
C 50, 0.6 % of the weight of bromine contents) 100 weight section, 1.0 weight sections [ made 
from an active white (Sakai Chemical Industry stock) ], N, and N*-m-phenylene bismaleimide 
(Kawaguchi Chemical Industry Co., Ltd. make) 2.0 weight section, insoluble sulfur (after mixing 
the 0.2 weight section made from Japanese Dry distillation with an internal mixer, kneading was 
performed for 7 minutes at the temperature of 160 degrees C, and it considered as dynamic 
vulcanizate.) the polysulfone resin (it POLYSULFONE(s) trade name UDEL [ ] — ) refined 
independently the Union Carbide repeat unit said u:[-Ph-S02-Ph-0-Ph-C(CH3) (CH3)-Ph-0-] 
n N-methyl pyrrolidone : The thing] 100 weight section washed twice with the solvent which 
comes to heat water =1 :0.5, The ethylene bis-octadecanamide (Nippon Kasei Chemical Co., Ltd. 
make) 1 weight section. It is the maleic-anhydride 5 weight section about a styrene-butadiene- 
ethylene copolymer. The block-copolymer (prototype) 5 weight section was made into the alloy 
ghost at the temperature of 160-220 degrees C with the internal mixer and the 2 ream type 
extruder. Next, it considered as the imiform film plate through T Thailand. 0.4mm in thickness 
JIS the place which are the tensile strength of 213kg/cm2, and 210% of elongation, and 
measured the amount of oxygen gas transparency as a result of measuring a physical property 
based on K6301 (product made from Yanamoto factory GTR) ~ the temperature of 20 degrees 
C, and dryness ~ 100cc[/m ] 2 and 24 hrs/atm it was . the amount of oxygen gas transparency of 
the film plate which BUR before kneading vulcanized -- 300 cc/m2 and 24 hrs/atm it was - 
according to this invention, by mixing polysulfone resin with an IIR elastic body shows from 
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things that the gas barrier natxire to oxygen was improved. In addition, the trial based on the 
plastic envelope examining method for 49. infusion solutions of the 12th amendment Japanese 
pharmacopoeia about the alloy ghost of BUR of this invention and polysulfone acid resin is 
performed, and the result is shown in the after-mentioned table 5. 

[0040] [Example 5] After mixing the CIIR(JSR CHLOROBUTYL 1068, trade name, Japan 
Synthetic Rubber Co., Ltd. make, MLl+8 125 degree-C 50, 1.2 % of the weight of halogen 
contents) 100 weight section, the active white (Sakai Chemical Industry Co., Ltd. make) 1.0 
weight section, and the zinc-diethyldithiocarbamate 1.0 weight section with an internal mixer, 
kneading was performed for 7 minutes at the temperature of 160 degrees C, and it considered as 
dynamic vulcanizate. Polysulfone acid [trade name VICTREX PES, the product made from ICI 
which were refined independently, A repeat unit is said f:(-Ph-S02-Ph-0-) n. A thing 
tetrahydrofiiran: - water: - the thing]400 weight section fixrther washed with the acetone after 
washing with the solvent which acetic-acid =20:5:0.1 heated - The styrene-ethylene-styrene 
block-copolymer (Shilu chemical company treatment article) 10 weight section, The 
polyethylene terephthalate (polyethylene terephthalate [ by Kuraray Co., Ltd. ], grade KS700) 30 
weight section was made into the alloy ghost at the temperature of 160-220 degrees C with the 
internal mixer and the 2 ream type extruder. Next, it considered as the uniform film plate with a 
thickness of 0.4mm through T Thailand, this film — JIS physical based on K6301 — the place 
which are the tensile strength of 256kg/cm2, and 180% of elongation, and measured the amount 
of oxygen gas transparency like the example 4 as a result of measuring a characteristic — 85 
cc/m2 and 24 hrs/atm it was . The created transfusions container is shovm in drawing 2 . In 
drawing 2 , in the container regio oralis and 10, a joining plug and 1 1 express a heat welding and 
12 expresses [ 8 / a parenteral solution and 9]******. in addition, the trial based on the plastic 
envelope examining method for 49. infiision solutions of the 12th amendment Japanese 
pharmacopoeia is performed, and the result is united and shown in the after-mentioned table 5. 
As shown in a table 5, the product by this invention has passed the value of standard of the 12th 
amendment Japanese pharmacopoeia. 
[0041] 
[A table 5] 
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[0042] [Polymerization:2 which is a polysulfone acid] It is a screw (3, 5-dimethyl-4- 
hydroxyphenyl) sulfone to a 3000ml three necked flask. 306g (one mol), Chlorobenzene 1000ml 
and sulfolane 450ml are added and stirred. To the bottom of nitrogen-gas-atmosphere mind, heat 
at 60 degrees C and 250.5g of NaOH (45 % of the weight) solutions is added gradually. 50ml 
purified water is added, if heating is continued to the temperature of 120-140 degrees C and a 
reactant amounts to 145 degrees C except for chlorobenzene with azeotropy, it will cool at 130 
degrees C, and it is a screw (4-fluoro phenyl) ketone. 218g is added and it reacts at 200 degrees 
C for 8 hours. It cooled, and the polymerization reaction object filled the bottom of stirring with 
a lot of methanols, deposited resin, was filtered, and washed and carried out the vacuum drying 
with an acetone and warm water. The amoimt of resin of 450g Repeat unit w:[-(CH3) (CH3) Ph- 
S02-Ph(CH3) (CH3)-0-Ph-C0-Ph-0-] n, glass transition temperature of 240 degrees C. This 
resin is abbreviated to Resin w. 

[0043] [Polymerization: 3 which is a polysulfone acid] 4 and 4'-diphenolg [ 149 ] and 4 and 4*- 
dichloro diphenylsulfone 234g, 121 .6g [ of anhydrous potassium carbonate ], N, and N*- 
dimethylacetamide 1200g is taught to a 4000ml three necked flask, the inside of a reactor is 
made into nitrogen-gas-atmosphere mind, is boiled, and N and N'-dimethylacetamide and water 
are made to flow out. After performing a polymerization reaction for about 4 hours, it cools, 
potassium carbonate is carried out a ** exception, the bottom of stirring is filled v^th a lot of 
methanols, a resin object is deposited, a methanol and warm water wash, and a vacuum drying is 
performed. The obtained amount of resin is 340g. Glass transition temperature of 220 degrees C. 
this resin a repeat unit - said n:(-Ph-S02-Ph-0-Ph-Ph-0-) n it is — this resin is abbreviated to 
Resin n. 

[0044] [Examples 6-10] It blended v^th the ratio (weight section) shown in a table 6 about 
various kinds of polysulfone resin and IIR elastic bodies. After mixing with each raw material 
powder beforehand, it fabricated in the glass syringe configuration shovra in drawing 3 after 
dynamic vulcanization at the extruder temperature of 180-220 degrees C. In drawing 3 , in a 
glass syringe and 14, **** and 15 express a hypodermic needle and 16 expresses [ 13] ****** 
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Based on Notice of the Ministry of Health and Welfare No. 442, it examined about the obtained 
glass syringe. A result is shown in a table 7. 
[0045] 
[A table 6] 



[0046] 
[A table 7] 



[0047] As polysulfone acid system resin, in this invention, the combination of either of the one 
or more sort all kinds of polysulfone system resin and either of the one or more sort all kinds of 
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IIR has [ any one sort and the IIR elastic body of the resin of r, n, w, u, and f ] similarly it. [ 
repeatedly effective in the above this invention example, although the unit showed the example 
of the combination which is IIR, BUR, CIIR, or one sort of DVIIR each ] It consists of 
combination with either of one sort thru/or all the kinds of either of the polysulfone acids of the 
one sort a unit is [ sort ] among a-w thru/or all the kinds specifically described above, IIR and 
BUR, CIIR, and the DVIIR(s) repeatedly. 

[0048] It is shown in the form where the embodiment of this invention was summarized, below. 

(1) The polysulfone system resin constituent which comes to contain 95 - 5% of the weight more 
than per sort of an isobutylene-isoprene copolymerization system elastic body, and 5 - 95% of 
the weight more than per sort of polysulfone system resin. 

(2) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 5-40 weight section combination of the polysulfone system resin to the one or more 
sort 100 weight section of an isobutylene-isoprene copolymerization system elastic body, and 
drugs - an appliance - an implement plug. 

(3) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 5-30 weight section combination of the polysulfone system resin to the one or more 
sort 100 weight section of an isobutylene-isoprene copolymerization system elastic body, and 
drugs - an appliance — an implement plug. 

(4) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 2-100 weight section combination of the one or more sorts of an isobutylene- 
isoprene copolymerization system elastic body to the one or more sort 100 weight section of 
polysulfone system resin, and drugs — an appliance - an implement. 

(5) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 5-50 weight section combination of the one or more sorts of an isobutylene-isoprene 
copolymerization system elastic body to the one or more sort 100 weight section of polysulfone 
system resin, and drugs — an appliance - an implement. 

(6) Repeat with IIR and a unit is n (-Ph-S02-Ph-S-). It is the polysulfone system resin 
constituent of the above-mentioned (1) publication with which it comes to blend the polysulfone 
resin expressed with [however, n means the integer of 1-2000]. 

(7) A unit (polysulfone system resin constituent given in -Ph-S02-Ph-0-Ph-C(CH3) (CH3)-Ph- 

0- ]n above-mentioned [ to which it comes to blend the polysulfone resin expressed with 
[however, n means the integer of 1-2000] ] (1).) repeatedly with BUR 

(8) Repeat with CIIR and a imit is n (-Ph-S02-Ph-0-). It is the polysulfone system resin 
constituent of the above-mentioned (1) publication with which it comes to blend the polysulfone 
resin expressed with [however, n means the integer of 1-2000]. 

(9) Repeat with BUR and a unit is n (-Ph-S02-Ph-0-Ph-Ph-0-). It is the polysulfone system 
resin constituent of the above-mentioned (1) publication with which it comes to blend the 
polysulfone resin expressed with [however, n means the integer of 1-2000]. 

(10) Repeat with CIIR and a unit is n (-(CH3) (CH3) Ph-S02-Ph(CH3) (CH3)-0-Ph-C0-Ph-0-). 
It is the polysulfone system resin constituent of the above-mentioned (1) publication with which 
it comes to blend the polysulfone resin expressed with [however, n means the integer of 1-2000]. 

(11) DVIIR, n (-Ph-S02-Ph-0-) a repeat unit - [-Ph-S02-Ph-0-Ph-C(CH3) (CH3)-Ph-0-n - the 
polysulfone resin and the repeat unit which are expressed with [however, n means the integer of 

1- 2000] It is the polysulfone system resin constituent of the above-mentioned (1) publication 
with which it comes to blend the polysulfone resin expressed with [however, n means the integer 
of 1-2000]. 
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(12) DVIIR and a repeat unit are n (-Ph-S02-Ph-0-), The polysulfone resin and the repeat unit 
which are expressed with [however, n means the integer of 1-2000] are n (-Ph-S02-Ph-0-Ph-Ph- 
0-). It is the polysulfone system resin constituent of the above-mentioned (1) publication with 
which it comes to blend the polysulfone resin expressed with [however, n means the integer of 2- 
2000]. 

(13) Repeat with DVIIR and a unit is n (-Ph-S02-Ph-0-). It is the polysulfone system resin 
constituent of the above-mentioned (1) publication with which it comes to blend the polysulfone 
resin expressed with [however, n means the integer of 2-2000]. 

[Effect of the Invention] the medical application by this invention, and drugs - an appliance ~ 
an implement does the following effectiveness so. 

1) It has the exfoliation of three particles and a rubber fragment, the drug solution leakage, the 
water repellence, the injection needling resistance, the amount of steam transparency, the gas of 
a head space, the alkali-proof solution nature, the coefficient of water absorption, and the health 
nature that was excellent about adsorption of a drug solution which has the high health nature 
which passes the value of standard of a Japanese pharmacopoeia and which has 2 oxygen 
transparency barrier nature. 



TECHNICAL FIELD 



[Industrial Application] the medical application which health nature of this invention is high, for 
example, uses as instrument ingredients, such as a container, and consists of the suitable new 
polysulfone system resin constituent for a mothball and this constituent of those contents, and 
drugs an appliance ~ it is related with an implement. 



PRIOR ART 



[Description of the Prior Art] About medical application and the instrument for drugs, the class, 
the engine performance, quality, the trial item, the examining method, the value of standard, etc. 
are set to the Pharmaceutical Affairs Law, a Japanese pharmacopoeia, and Notice of the Ministry 
of Health and Welfare. The product vdth which the iatrotechnique applied the various values of 
standard as a want matter to each item, an aforementioned approach, and an aforementioned 
numeric value further in the ever-advancing time is manufactured like today. 
[0003] The transparent raw material used for medical application and drugs is mainly a glass 
product, and came as an instrument combining the Plastic solid which uses natural rubber as a 
raw material as an elasticity elastic body for being able to come, and it being alike, for example, 
sealing, however, recent years ~ synthetic resin and synthetic rubber ~ medical application and 
drugs — an appliance — it inquires as a raw material of an implement and marketing is also 
carried out. 



EFFECT OF THE INVENTION 
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[Effect of the Invention] the medical application by this invention, and drugs — an appliance ~ 
an implement does the following effectiveness so. 

1) It has the exfoliation of three particles and a rubber fragment, the drug solution leakage, the 
w^ater repellence, the injection needling resistance, the amount of steam transparency, the gas of 
a head space, the alkali-proof solution nature, the coefficient of water absorption, and the health 
nature that was excellent about adsorption of a drug solution which has the high health nature 
which passes the value of standard of a Japanese pharmacopoeia and which has 2 oxygen 
transparency barrier nature. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] by the way, the medical application and drugs which 
are conventionally used v^dely an appliance ~ there are the following properties and troubles 
about an implement raw material. Plasticizers, such as stabilizers, such as for example, a tin 
system added by resin, cadmium, and a zinc salt double salt compound, and dioctyl phthalate, 
dioctyl adipate, tricresyl phosphate, etc. should elute and pollute a polyvinyl chloride 
(abbreviated name PVC) in drugs and a drug solution. Environmental destruction may be caused 
when the resin product other than the PVC raw material monomer remaining in resin is 
discarded. The product with polyethylene (abbreviated name PE) made [ with a product ] from it 
because softening temperature is low serves as an instrument which cannot carry out high- 
pressure steam sterilization. Pasteurization is difficult although high-pressure steam sterilization 
can do polypropylene (abbreviated name PP). There is a report which denaturalized, made resin 
transparence and used it as medical-application raw material (JP,3-163144,A, said 3-28246 each 
number official report). Although PE and PP are comparatively excellent in the permeability- 
proof over moisture and humidity, gas cutoff nature, such as oxygen and carbon dioxide gas, is 
bad, and a content drug has the problem oxidized and discolored. As an approach of improving 
the fault of such PE and PP [ whether ethylene and the saponification object (abbreviated name 
EVOH) of a vinyl acetate copolymerization component are mixed with PE and PP, and ] or 
making it the package object which carried out the laminating to PE, PP, and EVOH is proposed 
(for example, "package film ~) practical use thermal-resistance :plastics age of a shaping 
container and a bottle No. 6 (1992) "high barrier multilayer plastic envelope: Pharmaceutical 
factory vol.6, No. 12 (1986)", "The gas barrier nature container of plastics, the gas barrier nature 
of plastics, and container shaping approach:hood packaging vol.32-No.3", "high gas barrier 
nature wrapping : Plastics vol.38, No.5" (1987), The application and the actual condition to 
"barrier nature resin container : Plastics voL27, No.5" (1977), "barrier nature composite material 
and PVDC : KOMPA tech vol.15, No.l" (1987), Barrier resin which functionalizes "packing 
material : KOMPA tech vol.17, No.6(1989)", The "latest fimctional wrapping : Industrial 
ingredient voL37, No. 14(1989)", The trend of the "latest fimctional container: Since water 
absorption and hygroscopicity of EVOH are very strong, when humidity and moisture live [ 
science, industrial vol.6 1-4 (1987)", etc. ] together at the time of high-pressure steam sterilization 
etc., it has the fault that gas electric shielding validity, such as oxygen and air, is very weak. 
Although a glass raw material is a raw material excellent in a heatproof, an acid-proof history, 
transparency, etc., there is a trouble that the alkali generated from a glass front face and the 
particle which exfoliates from glass pollute a chemical and a drug solution. There are problems, 
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such as an offensive odor and formaldehyde generating, from the resin of polyphenylene ether 
resin (abbreviated name PFE), polyethylene terephthalate (abbreviated name PET), polybutylene 
terephthalate (abbreviated name PBT), and a polycarbonate (abbreviated name PC). In case 
natural rubber (abbreviated name NR) and the polyisoprene rubber (abbreviated name IR) of 
synthetic rubber, butadiene rubber (abbreviated name BR), styrene butadiene rubber (abbreviated 
name SBR), nitrile rubber (abbreviated name NBR), isobutylene isoprene rubber (abbreviated 
name IIR), halogenation isobutylene isoprene rubber (BUR, CIIR), etc. are used for medical 
application and drugs, they have the trouble that the vulcanizing agent, vulcanization accelerator, 
and reinforcing agent which vulcanize rubber cause elution, exfoliation, etc., and pollute a 
chemical and a drug solution, this invention persons have proposed the rubber goods (JP,5- 
43740,B) which already blended the polyethylene of ultrahigh molecular weight with IR, BR, 
and SBR, and the rubber goods (JP,4-213347,A) which combined the special vulcanizing agent 
with IIR. the medical application and drugs using the new raw material with which this invention 
canceled the fault of elegance conventionally ~ an appliance — the medical application which 
consists of the new polysulfone system resin constituent and new it which especially health 
nature is high, it uses for instruments, such as a container, and there are no pollutant elution, 
exfoliation, etc. to contents for the purpose of offer of an implement, and were suitable for the 
mothball of contents, and drugs - an appliance - it has the intention of an implement. 



MEANS 



[Means for Solving the Problem] This invention offers the polysulfone system resin constituent 
which comes to contain an isobutylene-isoprene copolymerization system elastic body and 
polysulfone system resin as The means for solving a technical problem. As a desirable mode in 
this invention, the polysulfone system resin constituent which is the mixture or the alloy ghost of 
one or more sorts of an isobutylene-isoprene copolymerization system elastic body and 
polysulfone system resin which comes to contain one or more sorts is mentioned especially, 
moreover ~ as the especially desirable mode in this invention - this polysulfone system resin — 
n (-Ph-S02-Ph-S-) The thing which makes it a unit repeatedly [however, for n to mean the 
integer of 2-1000], or (-Ph-SO2-Ph-0-) n what makes it a unit repeatedly [however, for n to mean 
the integer of 2-1000] - it comes out and a certain thing is mentioned, the medical application 
which consists of a polysulfone system resin constituent with which this invention comes to 
contain the isobutylene-isoprene copolymerization system elastic body and polysulfone system 
resin of this invention further described above, and drugs - an appliance - an implement is 
offered. A plug is especially mentioned as a desirable mode of the medical application of this 
invention, and the instrument for drugs, furthermore, the medical application of this invention 
and drugs ~ an appliance ~ it is also an especially desirable mode that an implement is a syringe, 
an infusion set, or a container. 



OPERATION 

[Function] The isobutylene-isoprene copolymerization system elastic body concerning this 
invention (it may abbreviate to an IIR elastic body hereafter). It is the generic name of rubber 
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(BUR) and isobutylene-isoprene-divinylbenzene copolymerization rubber (abbreviated name 
DVIIR) for which the bromine was made to react to the rubber (CIIR) and isobutylene-isoprene 
copolymerization rubber which made chlorine react to isobutylene-isoprene copolymerization 
rubber (IIR) and isobutylene-isoprene copolymerization rubber, and is the elastic body which 
comes to vulcanize IIR, CIIR, BUR, and DVIIR using one or more sorts chosen from a 
vulcanizing agent, for example, sulfur, a zinc white, magnesium, an amine compound, organic 
peroxide a MAIMIDO compound, 

[0007] the IIR elastic body concerning this invention - 4.5 or less % of the weight of isoprene 
radical contents, and average molecular weight 10,000-650,000 it is - for example, the 100 
weight sections of IIR — receiving Sulfur, for example, t-butylperoxy isopropyl, n-butyl -4, 4*- 
screw (t-butyl peroxide) valerate, Organic peroxide, such as 1 and 1-JI (t-butylperoxy) 3 and 3 
and a 5-trimethyl cyclohexane, For example, maleimide, such as N and N*-m-phenylene 
bismaleimide A vulcanizing agent and dipentamethylenethiuramtetrasulfide, such as a zinc 
white, It can manufacture with the well-known means of vulcanizing vulcanization accelerators, 
such as zinc diethyldithiocarbamate, tetramethylthiurammonosulfide, and 
tetramethylthiuramdisulfide, 0.5 - 2 weight section, in addition by carrying out heating 
application of pressure, for example. 

[0008] The elastic body of BUR and CIIR concerning this invention can be manufactured by 
carrying out 1-5 weight section addition, and heating and pressurizing vulcanizing agents, such 
as a zinc white and magnesium oxide, for example, the organic amine compound which has an 
amino group and a carboxyl group in intramolecular, the same vulcanization accelerator as the 
case of said IIR elastic body, etc. to the 100 weight sections of BIIR and CIIR. 
[0009] The elastic body of DVIIR concerning this invention can be manufactured by carrying out 
0.5-2 weight section combination, heating and pressurizing the same organic peroxide as the 
elastic body of IIR, and a case, and vulcanizing it to the DVIIR 100 weight section. 
[0010] As preparation of vulcanization of the elastic body concerning this invention, and the 
resin constituent of this invention, and the concrete technique of shaping from this constituent. 
After performing dynamic vulcanization pressurized and heated at 160-220 degrees C with an 
internal mixer or a mixed extruding machine after mixing the various above compoimding agents 
beforehand to crude rubber, it can mix to polysulfone resin or mixing, the approach of alloy- 
izing, or the approach of blending the vulcanization accelerator other than a vulcanizing agent, 
blending a polysulfone acid fUrther, and carrying out shaping vulcanization within metal mold 
can be adopted. 

[001 1] The polysulfone system resin concerning this invention is resin of the super- 
macromolecule object which used association with an aromatic series system hydrocarbon group 
and a sulfonyl group (-S02-) as the principal component. A phenyl group and a phenylene group 
are mentioned as this aromatic hydrocarbon radical. The phenyl group or phenylene group 
combined with one sulfonyl group has one case and 2-7 things, and when it is the latter, they is a 
biphenyl radical, a bis-phenyl alkane radical, a triphenyl radical, etc. Moreover, the polysulfone 
system resin of this invention can have low-grade alkyl groups other than a phenyl group, a 
phenylene group, or a sulfonyl group, such as an oxy-radical (-0-), a thio radical (-S-), a 
carbonyl group (-CO-), and a methyl group, as a constituent. 

[0012] The example of the repeat imit of the polysulfone system resin concerning this invention 
is given to below. In the follov^ng example a-w, a code means as follows. Ph: ~ phenyl group or 
phenylene group, and -S02-: — a sulfonyl group, a -0-:oxy-radical, a -S-:thio radical, a -CO- 
xarbonyl group, and a CH3-:methyl group, n: Integer a of 2-1000 : (-Ph-S02) -)nb:(-Ph-S02 - 
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Ph-)nc:(-Ph-S02 -Ph-Ph-S02 -Ph)nd:(-Ph-S02 -Ph-Ph.Ph-S02 -Ph)ne:(-Ph-S02 -Ph-Ph-Ph- 
S02 -)nf:(-Ph-S02 -Ph-0-)ng:(-Ph-S02 -Ph-S02 -Ph-0-)nh:(-Ph-S02 -Ph-S02 -Ph-O-Ph-0- 
)ni:(-Ph-S02 -Ph-PhS02 -Ph-0-)nj:(-Ph-S02 -Ph-Ph-S02 -Ph-0-Ph-0-)nk:(-Ph-S02-Ph-Ph- 
S02-Ph-0-Ph-Ph-0-) nl:(-Ph-S02-Ph-Ph-0-Ph-0-) nm : Q [ -Ph-S02 ] - Ph-0-Ph-0-Ph-0-nn:(- 
Ph-S02-Ph-0-Ph-Ph-0-) no:(-Ph-S02-Ph-CH2-Ph-S02-Ph-0-) np:[-Ph-S02-Ph-Ph-0-Ph-C () [ 
CHS ] -Ph-0-]aq:[-Ph-S02 (CHS) - Ph-0-Ph-C(Ph) (Ph)-Ph-0-]nr:(-Ph-S02-Ph-S-) ns:(-Ph- 
S02-Ph-0-Ph-C0-Ph-0 -) nt:(-Ph-S02.Ph-0-Ph-0-) nu:[-Ph-S02 - Ph-O-Ph-C(CHS) (CHS)- 
Ph-0-:[ ]nv:(-Ph.Ph-S02-Ph.Ph-S02-Ph-0-) nw] [-(CHS) (CHS)-Ph-S02-Ph(CHS) (CH3)-0- 
Ph-CO-Ph-0-] n [00 IS] The polysulfone system resin concerning this invention is a polymer 
which uses as a principal component a repeat unit which was described above. A conventionally 
well-known technique, for example, JP,45-21S18,B - said - 46-21458 - said - 47-617 - said - 
5S-25879 - said - 56-2091 - said - 61-129S0 and JP,52-96700,A - said - 5S-10696 - said - 
59-129S0 - said - 6S-210S0 - said - 6S-243128 - JP,1-S15422,A - said ~ 1-S18040 - said - 
3-41 120 ~ said - S-95200 - said - the technique indicated by 4-3S50S0, said 5-945S each 
number official report, etc. A polymerization is carried out and it can manufacture, average 
molecular weight of this polysulfone system resin 5,000-950,000 it is - many carrying-out [ 
using an alkaline catalyst ]-in polar organic solvent-polymerization of this resin approaches are 
adopted. However, as for the polysulfone system resin used for this invention, what repeated 
solvent washing, warm water washing, etc. and removed a raw material compound, the oligomer 
of low molecular weight, an inorganic compound (many are NaCl), etc. as much as possible is 
desirable. Various kinds of well-known techniques are applicable to the purification means of 
such this polysulfone system resin. It is tough nature, high intensity, thermal resistance, 
KUREBU-proof nature, and abrasion resistance, and the polysulfone acid system resin 
concerning this invention is resin of a frank color and transparency, it has the resistance excellent 
also in an acid, alkali, and salting in liquid, and can also bear the high temperature service in the 
inside of a detergent and a hydrocarbon, furthermore — since it has the property that it can be 
repeatedly equal also to ISO degrees C and the autoclave sterilization for SO minutes with steam- 
proof and hot water resistance — medical application and drugs - an appliance - it uses for an 
implement and is dramatically advantageous. 

[0014] In addition, what added the stabilizer of the amount of macromolecules comparatively as 
polysulfone acid resin of this invention is desirable. As such a stabilizer **, for example, tetrakis 
[methylene (3, 5-G t-butyl-4-hydroxyphenyl) propionate] methane, : Trade name IRUGA NOx 
1010 (Ciba-Geigy make), Triethylene glycol-bis-S-(2-t-butyl-4-hydroxy-5-methylphenyl) 
propionate : Trade name IRUGA NOx 245 (Ciba-Geigy make), Screw (2, 6-G t-butyl-4- 
methylphenyl) PENTA ERIS toll diphosphite : Trade name ADEO stub PEP-S6 (product made 
from Asahi Electrification), It is desirable for N and N*-m-phenylene bismaleimide, a tocopherol, 
etc. to be mentioned and to carry out 0.01-0.5 weight section addition of these one or more kinds 
to this polysulfone acid resin 100 weight section. 

[0015] The constituent of this invention comes to contain the above-mentioned IIR elastic body 
and polysulfone system resin. Moreover, this IIR elastic body and polysulfone system resin can 
also blend one or more sorts respectively. Polysulfone acid system resin is preferably blended in 
95 - 5% of the weight of the range 99 to 1% of the weight to an IIR elastic body, this blending 
ratio of coal — medical application and drugs - an appliance ~ it is desirable to choose 
corresponding to the class of implement and the hard and soft degree suitable for that instrument. 
For example, when applying as an instrument plug for medical application and drugs, it is 
desirable to carry out 5-40 weight section combination of the polysulfone acid system resin to 
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the IIR elastic body 100 weight section. It is 5 - 30 weight section especially preferably. This is 
because the physical characteristic as a plug, for example, the physical characteristic needed in 
the case of injection needling, will be lacked under in 5 weight sections when it cannot acquire to 
the desired end, suitable property, for example, elasticity, but 40 weight sections are exceeded, 
moreover, medical application and drugs - an appliance - the elastic body chosen from BUR, 
CIIR, and DVIIR to the polysulfone acid 100 weight section when using it for the body of a 
container of an implement etc. — the 2-100 weight section ~ desirable — 5 - 50 weight section — 
mixing - or it alloy-izes. the resin object of thermal resistance and high elasticity ~ becoming ~ 
a medical-application instrument and drugs ~ an appliance ~ as an implement, thermal resistance 
is high, therefore serves as the container and instrument which repeat heat sterilization, high 
voltage auto KUREBU sterilization, and ethyleneoxide sterilization, and can perform them. 
Therefore, it fabricates and is suitable for the instrument for an operation, a syringe, a syringe- 
cum-a container, etc. Moreover, it could be made the film, and could use for raw materials, such 
as bags for infusion solutions, and it became clear that it could use suitable for the preservation 
container of the high TARORI transfusions containing grape sugar and amino acid etc. In this 
film shaping, it is desirable to mix processing aid, a graft copolymer, etc. to the constituent of 
this invention. 

[0016] The constituent which consists of the IIR elastic body and polysulfone resin of this 
invention as mentioned above may be mixture, and can also be made into an alloy ghost. 
Moreover, processing aid can be added in order to make the workability of mixture and an alloy 
ghost, and a moldability good. As such processing aid, for example Higher-fatty-acids:, for 
example, arachin acid. Metal soap:, for example, zinc stearate, calcium stearates, such as behenic 
acid, Fatty- acid amides:, for example, styrene bis-stearyl amides, such as an aluminum stearate 
salt. Ethylene bis-oleic amide, a behenic acid amide, octadecanamide, etc., Higher-fatty-acid 
ester:, for example, long-chain-fatty-acid ester of 20-24 carbon numbers. Wax:, for example, a 
micro crystallin wax, such as a sorbitan fatty acid ester The amount polyethylene of giant 
molecules, alcohols of 16-18 carbon numbers, such as polyethylene wax, One or more kinds, 
such as silicone oils, below 10 weight sections, a graft copolymer, a block copolymer (for 
example, the hydrogenation object of a styrene-butadiene-rubber-block copolymer and this 
copolymer ~) a poly dimethylsiloxane-polyethylene oxide block copolymer, an ethylene- 
glycidyl methacrylate graft copolymer, etc. ~ etc. ~ from — blending one or more kinds chosen 
below 20 weight sections It can consider as a very uniform alloy ghost, and workability can be 
improved. 

[0017] As a means to mix and knead the IIR elastic body and polysulfone system resin 
concerning this invention, and to alloy-ize them, conventionally, using well-known equipment, 
for example, an internal mixer, one shaft, or a twin screw extruder, it can carry out at the 
temperature of 120-380 degrees C, and becomes uniform mixture and an alloy ghost, moreover - 
as it is — extrusion molding — carrying out — medical application and drugs — an appliance — it 
can also consider as an implement, the medical application concerning this invention, and drugs - 
- an appliance - the product fabricated as an implement — each ~ 48. test for rubber closure for 
aqueous infusions of a Japanese pharmacopoeia (the 12th amendment), the plastic envelope 
examining method for 49. infusion solutions, and Notice of the Ministry of Health and Welfare 
No. 301 ~ said - No. 413 - said - the medical application which suits No. 442, and drugs ~ an 
appliance ~ it is an implement and can consider as a syringe, a syringe-cum-a container, and an 
infusion set instrument. Moreover, it becomes drugs and the container which has the outstanding 
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description that the quality can be held for a content chemical over a long period of time as a 
container of a drug solution. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention to a detail, this invention is not 
limited to these. 

[Polymerization: 1 which is the Pol sulfonic acid] NaHS(47 % of the w^eight of concentration) 
358g, NaOH(48 % of the weight of concentration) 225g, CHS COONal23g, Na2 C03 19g, and 
N-methyl pyrrolidone 2376g are taught to a 10,000ml autoclave, and it agitates at the 
temperature of 130 degrees C for 3 hours, passing nitrogen gas. After cooling the mixture at 70 
degrees C, it mixes agitating N-methyl pyrrolidones 297g and 4 and 4-dichloro diphenylsulfone 
878. 5g mixture in this reactant, it heats at the temperature of 260 degrees C for 4 hours, and a 
polymerization is performed, next — while cooling agitating to 120 degrees C with 1-degree-C 
speed for /and agitating in 9g [ of acetic acids ], and N-methyl pyrrolidone 2583g ~ gradual ~ 
slushing ~ a polymer — a particle ~ after making it deposit as powdered and carrying out a ** 
exception ~ 1500ml of 70-degree C warm water ~ washing - it washes in methanol 1000ml 
fiirther. It is IRUGA NOx 1010 to the obtained polymer 100 weight section. It dries in a vacuum 
after adding the 0.1 weight sections. It was the amoxmt of resin of 632g and glass transition 
temperature of 192 degrees C which were obtained. The repeat unit of this resin was n (-Ph-S02- 
Ph-S-) r, i.e., the above mentioned repeat unit, in light yellow transparence. This resin is 
abbreviated to Resin r. 

[0019] The [examples 1-3 and the example 1 of a comparison, and 2] IIR[trade name The 2.0- 
mol % and MLl+S 100 ** 42] 100 weight section is received whenever [ JSR Butyl 365, Japan 
Synthetic Rubber Co., Ltd. make, and partial saturation ]. the ratio (the section in a table means 
the weight section) which shows polysulfone resin r obtained above in the following table 1 - 
blending - an internal mixer and a twin screw extruder ~ kneading - 2 rolls - ****(ing) - 
combination — the groimd was created. 
[0020] 
[A table 1] 



[0021] ** of the above-mentioned table 1 - ** are as follows. 
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** PE : low density polyethylene, show REXX M222, the Showa Denko K.K. make, 92 degrees 
C of softening temperatures. 

** Bulking agent : trade name Whitetex: Southern Product made from Clay. 
** 2, the 5-dimethyl -2, 5-JI (t-butylperoxy) hexane. 
** N and N'-m-phenylene bismaleimide. 

** Micro crystallin wax (melting point of 110 degrees F, NIPPON SEIKO CO., LTD. make). 
** gamma-mercaptotrimethoxysilane : Nippon Unicar make A- 189 (trade name). 
[0022] the combination obtained above — the ground with an oscillating disk rheometer (O, it 
being called R.R. for short) testing machine Society of Rubber Industry, Japan - VOL.40 (1967) 

- p874 and ASTM D-2705 and SRIS 3102 A minute angle oscillation (torsional oscillation) of 
an oscillating-type vulcanization trial [revolution reciprocating motion is given, the ~ 
corresponding -- stress - torque value .-******„ measuring -- torque — a peak price (- c -) 

- asking - this - torque ~ the minimimi value ~ (~ b -) - a difference - asking - ] ~ carrying 
out - the result ~ a table 2 ~ collecting — being shown . 

[0023] 
[A table 2] 



[0024] Since an example 1 has the difference of torque value [(c)-(b)] larger than the ground of 
the example 1 of a comparison, and the example 2 of a comparison and hardness is also large as 
shown in a table 2, it tums out that rubber is a high elasticity object. Moreover, in the example 2 
which increased the quantity of Resin A, and the example 3 which added the silane coupling 
agent, the addition effectiveness shows torque value higher than an example 1 and Hs value, 
respectively. 

[0025] next, it obtained above ~ each ~ the rubber stopper for drugs shown in drawing 1 was 
fabricated by the vulcanization condition:temperature of 170 degrees C, and : during 10 minutes 
using the ground. In addition, a carboy 2 is capped with a rubber stopper 1, the condition that the 
aluminium cap 4 wound and fastened is shown, in 3, drawing 1 is the outline sectional view of 
one example which applied this rubber stopper to the carboy, and, as for drugs and 5, 7 shows [ 
needle admission into a club and 6 show a head space, and ] a hypodermic needle. The special 
health trial which the examining methods and this invention persons of the 12th amendment 
Japanese pharmacopoeia are using about each rubber stopper was performed. The result is shown 
in a table 3 and a table 4. A special health trial is performed as follows. 
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[0026] The other special amounts of health trial particles (trial of the particle weight generated 
from a rubber stopper); ten rubber stoppers are put in into a hard-glass bottle, it vibrates on a 
package with a film and 300ml of non-**** and container opening are vibrated for 20 seconds 
with 2 revolutions-per-second extent by hand. After putting after that for 1 hour, the number of 
an imderwater particle is measured with an optical electric shielding mold automatic particle 
measuring instrument (product made from HIAC). In addition, since existence of the particle 5 
micrometers or more in a parenteral solution causes the problem of blockading a blood vessel, it 
serves as a critical item. 

[0027] Exfoliation of a rubber fragment (Fragmentation); 5ml of water is put into the bottle 
(10ml capacity) of the configuration shown in drawing 1 as 2, a rubber stopper 1 is capped, and 
then an aluminium cap 4 is rolled and fastened. 2ml water is put into the glass syringe which 
attached the trial needle [22G (0.70x32mm)], and the needle admission into a club 5 of a rubber 
stopper is made to penetrate this 20 times. A hypodermic needle is drawn out after pouring in the 
water in a glass syringe into a bottle at the time of the 20th penetration. After vibrating the inside 
of a bottle, a rubber stopper is removed, content liquid is filtered and the rubber piece number on 
a filter paper is coxmted. Although an exam method is what improved the approach of the British 
standard 3263 (it abbreviates to BS) and the specification of BS is three or less rubber pieces, 
less than two pieces are demanded in this current this industry. 

[0028] Drug solution leakage; 500ml of water is put into the bottle 2 of drawing 1 , a rubber 
stopper 1 is capped, and an alimiinium cap 4 is rolled and fastened. Leave it for 1 hour, running 
through with the rocket needle 7 (the JMS nature No. 200, rocket needle with an infiision set) 
from the needle admission into a club 5 of the rubber stopper after heating this for 30 minutes at 
121 degrees C v^thin a container, and maintaining a bottle at a handstand condition, then stab 
with a vent wire, 400ml of water in a bottle is made to flow out, the liquid spill at drawing and 
this time (ml) is observed for the rocket needle from a rubber stopper at this event, and it 
measures. 

[0029] Water repellence (Water repellency); 500ml of distilled water is put into the bottle 2 of 
drawing 1 , a rubber stopper 1 is capped, and an aluminium cap 4 is rolled and fastened. Next, a 
bottle wall is observed, after putting into a proof-pressure heating container, steaming for 30 
minutes at the temperature of 121 degrees C and leaving it in a room temperature for 24 hours. 
What does not accept waterdrop at this time is considered as acceptance. 

[0030] Injection needling resistance-force trial (Determination of penetrability); the force in case 
a hypodermic needle 7 (21. the S.W.G. outer diameter of 0.81mm, die length of 38mm) 
penetrates a rubber stopper the rate for 20cm/is measured with a measurement machine (tension 
form spreading tension testing machine), and it considers as acceptance by 0.5 kg. An exam is 
amelioration of the trial to which BS is equivalent. BS value of standard passes by lOOOg or less. 
[003 1] 8ml of brine solutions is put in 2% of the weight into the carboy of the steam permeability 
test chart 1 , a rubber stopper 1 is capped, and an aluminium cap 4 is rolled and fastened fiirther. 
Change of weight is measured after preservation for six months at a room temperature in the 
desiccator into which silica gel was put for this glass bottle, and the amount of steam 
transparency of a rubber stopper (g) is measured. The five averages are taken and 1 g or less is 
considered as acceptance. It is this invention persons* independence specification testing. 
[0032] 8ml of brine solutions is put in 2% of the weight into the carboy 2 of gas-constituents trial 
drawing 1 in a head space, a rubber stopper 1 is capped, and an aluminium cap 4 is rolled and 
fastened ftirther. It is left for about 10 hours, after carrying out steamy heating of this carboy for 
60 minutes at the temperature of 121**1 degree C with a proof-pressure container. Next, gas 5ml 
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of the head space 6 in a bottle is extracted in the syringe for gas, and this is measured in gas 
chromatography. Column: See the existence of the peak of a part for 101 (180-200 mesh WHP) 
and carrier gas heliumSOml/, and 1 0%OV-temperature [ column / of 100-200 degrees C (4 
degree-C temperature up / A part for //) ] **, and size. An exam is a trial which investigates the 
ultralow volume generation of gas by the rubber and the compounding agent which have been a 
problem in recent years. 

[0033] Alkali-proof solution trial; ten rubber stoppers are put into an alkali-proof container, and 
it is sodium carbonate 0.5 of the amount of 10 times of rubber stopper weight. After adding a 
weight % solution, this rubber stopper is capped, and an aluminium cap is rolled and fastened. 
Next, steamy heating is carried out for 30 minutes at the temperature of 121 degrees C with a 
high pressure vessel Except for the rubber stopper after neglect and cooling, the wavelength of 
430nm and the permeability of a 650nm visible region are measured for test fluid in a quartz cell 
to a room temperature. 95% or more is considered as acceptance, the fimdamental trial whose 
exam examines the relation between rubber and a drug solution ~ the rubber goods with low 
permeability ~ adoption ~ it is unsuitable. 

[0034] Water absorption test; the rubber goods which carried out bridge formation shaping are 
dried by temperature the ordinary pressure of 105 degrees C for 3 hours. Next, it is the weight 
(A) after about 1-hour neglect in the desiccator containing a desiccating agent. It weighs 
precisely. Next, it dips into the purified water of the amount of 10 times of this rubber stopper, 
and steamy heating is carried out for 30 minutes the temperatxu-e of 121 ** 1 degree C within a 
proof-pressure container as it is. After cooling, only a rubber stopper is left for 30 minutes in a 
desiccator, surface water is taken, and it is the weight at that time (B). It weighs precisely, and 
asks for (([(B)-(A)/(A)] xlOO) %), and 2 or less % of the weight is considered as acceptance. 
[0035] The adsorption test of a drug solution; nitric-acid iso SORUBITO (the medicine for 
ischemic heart disease, the melting point of 72 degrees C, product made from Japanese-made 
medicine) was diluted with the physiological saline, and as 0.040 % of the weight, 3ml of this 
liquid was put into the 10ml bottle 2 at accuracy, the rubber stopper was capped, the aluminium 
cap was rolled, and it was left in the state of the handstand in total for 24 hours. This is applied to 
a high-speed liquid chromatograph (product made from HLPC), the amount of nitric-acid iso 
SORUBITO is measured and the loss in quantity which adsorbed is obtained. Column: 
FINEPAK SILC18 (a trade name, Jasco make), a mobile-phase methanol: Water = 7:3 and 1ml [ 
of the rates of flow ] a part for /, detector UVIDECIOO-IV (a trade name, the Jasco make, 
220nm) 
[0036] 
[A table 3] 
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[0037] 
[A table 4] 



[0038] As shown in a table 3 and a table 4, all this invention articles conform to the value of 
standard of the 12th amendment Japanese pharmacopoeia. In addition to it, it turns out that they 
are the container which can respond to the newest drugs, and the outstanding rubber stopper 
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which can also suit the special independence trial item as an instrument. On the other hand, the 
product of the examples 1 and 2 of a comparison shows the result which poses a problem in 
several items, such as pH, a residue on evaporation, and the amount of particles. 
[0039] [Example 4] The BIIR(product [ made from EXXON CHEMICAL ], MLl+8 125 degree- 
C 50, 0.6 % of the weight of bromine contents) 100 weight section, 1.0 weight sections [ made 
from an active white (Sakai Chemical Industry stock) ], N, and N*-m-phenylene bismaleimide 
(Kawaguchi Chemical Industry Co., Ltd. make) 2.0 weight section, insoluble sulfiir (after mixing 
the 0.2 weight section made from Japanese Dry distillation with an internal mixer, kneading was 
performed for 7 minutes at the temperature of 160 degrees C, and it considered as dynamic 
vulcanizate.) the polysulfone resin (it POLYSULFONE(s) trade name UDEL [ ] ~) refined 
independently the Union Carbide repeat unit said u:[-Ph-S02-Ph-0-Ph-C(CH3) (CH3)-Ph"0-] 
n N-methyl pyrrolidone : The thing] 100 weight section washed twice with the solvent which 
comes to heat water =1 :0.5, The ethylene bis-octadecanamide (Nippon Kasei Chemical Co., Ltd. 
make) 1 weight section, It is the maleic-anhydride 5 weight section about a styrene-butadiene- 
ethylene copolymer. The block-copolymer (prototype) 5 weight section was made into the alloy 
ghost at the temperature of 160-220 degrees C with the internal mixer and the 2 ream type 
extruder. Next, it considered as the uniform film plate through T Thailand. 0.4mm in thickness 
JIS the place which are the tensile strength of 213kg/cm2, and 210% of elongation, and 
measured the amount of oxygen gas transparency as a result of measuring a physical property 
based on K6301 (product made from Yanamoto factory GTR) ~ the temperature of 20 degrees 
C, and dryness ~ 100cc[/m ] 2 and 24 hrs/atm it was . the amount of oxygen gas transparency of 
the film plate which BUR before kneading vulcanized ~ 300 cc/m2 and 24 hrs/atm it was ~ 
according to this invention, by mixing polysulfone resin with an IIR elastic body shows from 
things that the gas barrier nature to oxygen was improved. In addition, the trial based on the 
plastic envelope examining method for 49. infusion solutions of the 12th amendment Japanese 
pharmacopoeia about the alloy ghost of BIIR of this invention and polysulfone acid resin is 
performed, and the result is shown in the after-mentioned table 5. 

[0040] [Example 5] After mixing the CIIR(JSR CHLOROBUTYL 1068, trade name, Japan 
Synthetic Rubber Co., Ltd. make, MLl+g 125 degree-C 50, 1.2 % of the weight of halogen 
contents) 100 weight section, the active white (Sakai Chemical Industry Co., Ltd. make) 1.0 
weight section, and the zinc-diethyldithiocarbamate 1.0 weight section with an internal mixer, 
kneading was performed for 7 minutes at the temperature of 160 degrees C, and it considered as 
dynamic vulcanizate. Polysulfone acid [trade name VICTREX PES, the product made from ICI 
which were refined independently, A repeat imit is said f:(-Ph-S02-Ph-0-) n. A thing 
tetrahydrofiiran: — water: ~ the thing]400 weight section fiirther washed with the acetone after 
washing with the solvent which acetic-acid =20:5:0.1 heated — The styrene-ethylene-styrene 
block-copolymer (Shilu chemical company treatment article) 10 weight section, The 
polyethylene terephthalate (polyethylene terephthalate [ by Kuraray Co., Ltd. ], grade KS700) 30 
weight section was made into the alloy ghost at the temperature of 160-220 degrees C with the 
internal mixer and the 2 ream type extruder. Next, it considered as the uniform film plate with a 
thickness of 0.4mm through T Thailand, this film - JIS physical based on K6301 ~ the place 
which are the tensile strength of 256kg/cm2, and 180% of elongation, and measured the amount 
of oxygen gas transparency like the example 4 as a result of measuring a characteristic — 85 
cc/m2 and 24 hrs/atm it was . The created transfusions container is shown in drawing 2 . In 
drawing 2 , in the container regio oralis and 10, a joining plug and 1 1 express a heat welding and 
12 expresses [ 8 / a parenteral solution and 9]******. in addition, the trial based on the plastic 
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envelope examining method for 49. infusion solutions of the 12th amendment Japanese 
pharaiacopoeia is performed, and the result is united and shown in the after-mentioned table 5. 
As shown in a table 5, the product by this invention has passed the value of standard of the 12th 
amendment Japanese pharmacopoeia. 
[0041] 
[A table 5] 



[0042] [Polymerization: 2 which is a polysulfone acid] It is a screw (3, 5-dimethyl-4- 
hydroxyphenyl) sulfone to a 3000ml three necked flask. 306g (one mol), Chlorobenzene 1000ml 
and sulfolane 450ml are added and stirred. To the bottom of nitrogen-gas-atmosphere mind, heat 
at 60 degrees C and 250.5g of NaOH (45 % of the weight) solutions is added gradually. 50ml 
purified water is added, if heating is continued to the temperature of 120-140 degrees C and a 
reactant amounts to 145 degrees C except for chlorobenzene with azeotropy, it will cool at 130 
degrees C, and it is a screw (4-fluoro phenyl) ketone. 218g is added and it reacts at 200 degrees 
C for 8 hours. It cooled, and the polymerization reaction object filled the bottom of stirring with 
a lot of methanols, deposited resin, was filtered, and washed and carried out the vacuum drying 
wdth an acetone and warm water. The amount of resin of 450g Repeat unit w:[-(CH3) (CH3) Ph- 
S02-Ph(CH3) (CH3)-0-Ph-C0-Ph-0-] n, glass transition temperature of 240 degrees C. This 
resin is abbreviated to Resin w. 

[0043] [Polymerization: 3 which is a polysulfone acid] 4 and 4'-diphenolg [ 149 ] and 4 and 4'- 
dichloro diphenylsulfone 234g, 121.6g [ of anhydrous potassium carbonate ], N, and N*- 
dimethylacetamide 1200g is taught to a 4000ml three necked flask, the inside of a reactor is 
made into nitrogen-gas-atmosphere mind, is boiled, and N and N'-dimethylacetamide and water 
are made to flow out. After performing a polymerization reaction for about 4 hours, it cools, 
potassium carbonate is carried out a ** exception, the bottom of stirring is filled with a lot of 
methanols, a resin object is deposited, a methanol and warm water wash, and a vacuum drying is 
performed. The obtained amount of resin is 340g. Glass transition temperature of 220 degrees C. 
this resin — a repeat unit — said n:(-Ph-S02-Ph-0-Ph-Ph-0-) n it is ~ this resin is abbreviated to 
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Resin n. 

[0044] [Examples 6-10] It blended with the ratio (weight section) shown in a table 6 about 
various kinds of polysulfone resin and IIR elastic bodies. After mixing with each raw material 
powder beforehand, it fabricated in the glass syringe configuration shown in drawing 3 after 
dynamic vulcanization at the extruder temperature of 180-220 degrees C. In drawing 3 , in a 
glass syringe and 14^**** and 15 express a hypodermic needle and 16 expresses [ 13] 
Based on Notice of the Ministry of Heahh and Welfare No. 442, it examined about the obtained 
glass syringe. A result is shown in a table 7. 
[0045] 
[A table 6] 



[0046] 
[A table 7] 
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[0047] As polysulfone acid system resin, in this invention, the combination of either of the one 
or more sort all kinds of polysulfone system resin and either of the one or more sort all kinds of 
IIR has [ any one sort and the IIR elastic body of the resin of r, n, w, u, and f ] similarly it. [ 
repeatedly effective in the above this invention example, although the unit showed the example 
of the combination which is IIR, BUR, CIIR, or one sort of DVIIR each ] It consists of 
combination with either of one sort thru/or all the kinds of either of the polysulfone acids of the 
one sort a unit is [ sort ] among a-w thru/or all the kinds specifically described above, IIR and 
BUR, CIIR, and the DVIIR(s) repeatedly. 

[0048] It is shown in the form where the embodiment of this invention was summarized, below. 

(1) The polysulfone system resin constituent which comes to contain 95 - 5% of the weight more 
than per sort of an isobutylene-isoprene copolymerization system elastic body, and 5 - 95% of 
the weight more than per sort of polysulfone system resin. 

(2) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 5-40 weight section combination of the polysulfone system resin to the one or more 
sort 100 weight section of an isobutylene-isoprene copolymerization system elastic body, and 
drugs - an appliance — an implement plug. 

(3) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 5-30 weight section combination of the polysulfone system resin to the one or more 
sort 100 weight section of an isobutylene-isoprene copolymerization system elastic body, and 
drugs — an appliance ~ an implement plug. 

(4) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 2-100 weight section combination of the one or more sorts of an isobutylene- 
isoprene copolymerization system elastic body to the one or more sort 100 weight section of 
polysulfone system resin, and drugs an appliance — an implement. 

(5) the medical application which consists of a polysulfone system resin constituent which comes 
to carry out 5-50 weight section combination of the one or more sorts of an isobutylene-isoprene 
copolymerization system elastic body to the one or more sort 100 weight section of polysulfone 
system resin, and drugs ~ an appliance - an implement. 

(6) Repeat with IIR and a imit is n (-Ph-S02-Ph-S-). It is the polysulfone system resin 
constituent of the above-mentioned (1) publication with which it comes to blend the polysulfone 
resin expressed with [however, n means the integer of 1-2000]. 

(7) A unit (polysulfone system resin constituent given in -Ph-S02-Ph-0-Ph-C(CH3) (CH3)-Ph- 
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0- ]n above-mentioned [ to which it comes to blend the polysulfone resin expressed with 
[however, n means the integer of 1-2000] ] (1).) repeatedly with BIIR 

(8) Repeat with CIIR and a imit is n (-Ph-S02-Ph-0-). It is the polysulfone system resin 
constituent of the above-mentioned (1) publication with which it comes to blend the polysulfone 
resin expressed with [however, n means the integer of 1-2000]. 

(9) Repeat with BIIR and a unit is n (-Ph-S02-Ph-0-Ph-Ph-0-). It is the polysulfone system 
resin constituent of the above-mentioned (1) publication with which it comes to blend the 
polysulfone resin expressed with [however, n means the integer of 1-2000]. 

(10) Repeat with CIIR and a unit is n (-(CH3) (CHS) Ph-S02-Ph(CH3) (CH3)-0-Ph-C0-Ph-0-). 
It is the polysulfone system resin constituent of the above-mentioned (1) publication with which 
it comes to blend the polysulfone resin expressed with [however, n means the integer of 1-2000]. 

(11) DVIIR, n (-Ph-S02-Ph-0-) a repeat unit - [-Ph-S02-Ph-0-Ph-C(CH3) (CH3)-Ph-0-n - the 
polysulfone resin and the repeat unit which are expressed with [however, n means the integer of 

1- 2000] It is the polysulfone system resin constituent of the above-mentioned (1) publication 
with which it comes to blend the polysulfone resin expressed with [however, n means the integer 
of 1-2000]. 

(12) DVIIR and a repeat imit are n (-Ph-S02-Ph-0-). The polysulfone resin and the repeat imit 
which are expressed with [however, n means the integer of 1-2000] are n (-Ph-S02-Ph-0-Ph-Ph- 
0-). It is the polysulfone system resin constituent of the above-mentioned (1) publication with 
which it comes to blend the polysulfone resin expressed with [however, n means the integer of 2- 
2000]. 

(13) Repeat with DVIIR and a unit is n (-Ph-S02-Ph-0-). It is the polysulfone system resin 
constituent of the above-mentioned (1) publication with which it comes to blend the polysulfone 
resin expressed with [however, n means the integer of 2-2000]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing one example which applied the rubber 

stopper for drug solutions concerning this invention to the carboy. 

[Drawing 2] It is the sectional view of the container for infusion solutions concerning this 

invention. 

[Drawing 3] It is the sectional view of the syringe concerning this invention. 
[Description of Notations] 

1 A rubber stopper, a parenteral solution, the 9 container regio oralis, a 10 joining plug, a 1 1 heat 
welding, 12 ******^ a 13 glass syringe, 14 a 15 hypodermic needle, 16 ******. 2 Carboy 
3 Drugs 4 Aluminum KYUYAPPU 5 Needle admission into a club 6 Head space 7 Hypodermic 
needle 8 
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